Preface  by unknown
Computers Math. Appli¢. Vol. 25, No. 10/11, pp. ix-x, 1993 0097-4943/93 $6.00 "1-0.00 
Printed in Great Britain. All rights reserved Copyright~) 1993 Pergamon Press Ltd 
PREFACE 
This is the second Special Issue on Global Optimization, Control and Games of the journal 
Computers ~ Mathematics with Applications. It is a sequel to the first Special Issue on Global 
Optimization, Control and Games which appeared as Vol. 21, No. 6/7, 1991, of this journal. 
The seventeen papers presented in this issue cover the broad spectrum of nonconvex global 
optimization, global optimal control and games with the emphasis on computational methods 
for solving global problems. The issue starts with a paper that questions the applicability and 
efficiency of the popular simulated annealing method in comparison with the randomized local 
search; discussions of such questions for various tochastic search methods are long overdue, if we 
are not going to use the methods as heuristics good only for certain kinds of problems. After this 
paper on application of stochastic methods for global optimization, the theme is reversed with a 
paper on the application of global optimization (the integral method) to statistical problems. 
Then follow two papers on game theory: one exploring the interrelation between Pareto equi- 
libria for bimatrix games and Nash equilibria, and another devoted to combinatorial optimization 
in Nash games and proposing a method for computation of all the Nash equilbria in nonconvex 
polynomial cases. The next paper on graph theory presents an exact procedure for coloring the 
nodes of a graph with as few colors as possible. 
A paper on adaptive cubic algorithm presents numerical experiments and a learning procedure 
to make the cubic algorithm applicable to large classes of functions including discontinuous and 
unbounded functions. A short paper on the resolution of close minima reports remarkable com- 
putational results that can be obtained with the interval methods capable of isolating nearby 
minima with the resolution limited only by the number of digits carried. The following paper 
describes two methods based on interval analysis which provide guaranteed bounds on Lagrange 
multipliers and optimal points for use in constrained global optimization. Then a short paper 
presents an abstract algorithm for full global optimization of Lipschitz continuous functions over 
arbitrary bounded sets in R". 
In the following paper, discontinuity and measurability of robust functions are studied, which 
is important for the integral global optimization method. Then follow three papers on global 
optimal control. In the first one, the Lyapunov-Bellman formalism is used for global optimal 
control of linear differential-difference systems of neutral type with many delays in control and 
state variables. In the second one, solution and control of nonlinear partial differential equations 
are studied, based on the concept of ~equivalent solutions, and a new method for solution and 
control of PDE is developed with the use of multiquadric-biharmonic approximations and the 
full global optimization techniques. The third one presents an application of the integral global 
optimization method to implicit solution of nonlinear partial differential equations. 
An interesting survey of interval methods for solving nonlinear equations and global optimiza- 
tion problems is given in the paper on nonlinear equations and optimization. Then a paper on 
the fast cubic algorithm presents an important development that eliminates multiple partitions 
and massive function evaluations required in the ordinary cubic algorithm. 
In the following paper, it is demonstrated that local preference optimization in economics may 
lead to a failure in achieving lobal consumption optimum due to the possibility of stable limit 
cycles. The Issue ends with a paper asserting the admissibility and validity of feedback controls 
with left higher order derivatives. 
This second volume continues the direction announced in our first Issue (1991) and is devoted to 
global problems, global solutions and global methods in optimization, control and game theories. 
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It is the unique journal publication in the field of global optimization, global optimal control and 
global games that presents methods and algorithms for guaranteed solution of globs] problems 
which were often predicted to be numerically insolvable. The broad spectrum, diversity and 
accessibility of papers make it possible to use the material of the first and second issues as a basis 
for an undergraduate course on global optimization and applications or for a graduate course on 
recent advances in global optimization, global optimal control and global games. Such courses will 
soon become indispensable in the university and college curricula since new topics, viewpoints, 
global approaches and practical methods discussed or proposed in the issues are missing in all 
currently used textbooks on mathematical programming, nonlinear and dynamic programming 
or operations research. 
The Issue is addressed to mathematicians, computer scientists and programmers, engineers, 
economists, educators, and researchers in all areas of science and industry who have particular 
interests in obtaining lobal optimal solutions. Many papers present results and algorithms ready 
for computer implementation. 
I would like to thank all authors for their constant interest in the Issue. I am greatly indebted 
to many scientists who helped with the reviewing of papers and who contributed to the quality 
of the Issue. 
Efim A. Galperin 
Guest Editor 
